The physical conditions of Beel Koshba consisting of water temperature (25.36±5.12°C/day), water depth (204.96±110.36cm/month) and water transparency (30.91±6.78 cm/day) were recorded. The chemical parameters of total hardness, alkalinity, pH, DO, CO 2 and ammonia were 146.60±13.36 mg/l, 143.30±9.33 mg/l, 7.05±0.75, 6.03±1.08 mg/l, 8.64±0.88 mg/l and 0.73±0.31 mg/l respectively. A total of 54 species of different vegetations 123 species of phytoplankton and 73 species of zooplankton were recorded from the beel. A total of 104 species of fish and Annelids (8), arthropods (12), molluscs (15), amphibian (8), reptiles (21), avis (40) and mammals (12) were identified. Pesticidal toxic effluents contexts were also observed in the beel ecosystem.
Introduction
Beel fishery of Bangladesh is being deteriorating day by day due to over fishing, uncontrolled use of chemical fertilizer and insecticide, destruction of natural breeding and feeding grounds, harvesting of wild brood fishes and for many other causes (DoF, 2005) . The conservation of freshwater fisheries has been recognized as an important consideration throughout the World. Protected areas as a living resources management tool might play a vital role to restore freshwater biodiversity (Saunders et al., 2002) . In Bangladesh and other countries in the region, establishment of fish sanctuary is an important recognized tool for conservation, protection and restoration of fish species. A few researches on fish sanctuary have been done in Bangladesh on some particular rather narrow aspects (Ahmed & Ahmed, 2002) . No other work has been carried out yet, in the northern region of Bangladesh including beel Koshba. The main objectives of this paper are to assess the eco-biology on the Beel Koshba.
Materials and Methods
Water samples were collected with the help of a glass-stoppard bottle wrapped with black paper. After collection samples were brought to the research laboratory, Institute of Environment Science, University of Rajshahi. Chemical analyses were also done immediately after arrival.
Soil samples were collected twice in a year and analyzed from the Soil Research Development Institute (SRDI), Rajshahi.
Water depth was measured monthly. A metal was set at the sinking end of the measuring nylon tape. Sometimes a standard bamboo pole was used for this purpose. A centigrade thermometer with a range of 0°C to 110°C was used to measure the water temperature at the time of sample collection. Transparency was measured by Secchi disc and expressed in cm. The chemical parameters of the beel water viz. dissolved oxygen (DO), free carbon dioxide (CO 2 ), ammonia, total hardness and alkalinity were analysed by HACH Test Kit (Model FF-1A). The pH value of pond water was measured by digital pocket pH meter and titration method.
Fishing was done during daytime using traditional basket traps fabricated from bamboo and funnel bag nets locally know as sruti jal. Specimens sampled were immediately chilled in ice on board and later fixed with 10% formalin in the laboratory.
Habit and habitats and detailed ecosystems were studied following Odum (1971) . For identifying the hydrophytes consultation are made with Khan & Halim (1987) . The phytoplanktons were identified following Fritch (1965) etc. The zooplanktons were identified following Ward & Whipple (1959) . Identification and key characters of fish were made with Rahman (1989) . The bird identification was made using Ali & Ripley (1968-72) . The wildlife species were identified by Khan (1982) . Identification of the molluscan species was made using Jahan et al. (2003) . The earthworm species were identified by Jahan et al. (2005) . The toxic metals like copper, zinc, mercury, cadmium, chloride and DDTE (Dichloro Diphenyl Trichloro Ethene) were analyzed from SRDI-Rajshahi, SRDI-Farmgate, Dhaka and Bangladesh Agriculture Research Institute (BARI), Soil Science Division -Joydevpur, Gazipur.
Results and Discussion
Average soil pH was 6.3, organic matter in the high basin was 1.45% and in the low basin was 2.70% and total nitrogen was 0.10%. Calcium and magnesium were 4.8 and 1.1 Meq/100g soil respectively. Potassium was 0.14 and 0.30 Meq/100g soil in the high and low basins of the beel. Phosphorus, copper, zinc and boron were 3.9, 4.5, 2.2 and 6.9 mg/kg of soil, respectively. Sulphur, iron and manganese were 19 and 14, 55 and 85, 4.4 and 17.5 mg/kg soil in the high and low basin respectively in the soil of the beel.
From two years' average data, it was observed that air temperature varied from 17.25°C (January) to 30.13°C (May). The mean value of 24 months was 26.07±4.56°C. It was observed that rainy days varied from 0 day (January) to 23 days (July and August). The mean value of 24 months was 9.54±8.55 days/month. The mean value of 24 months was 113.93±114.01mm/month.
From two years' average data, it was observed that humidity varied from 63.00% (March) to 87.00% (July, August and October), averaging 79.33±7.94%. It was observed that water temperature value varied from 15.79°C (January) to 31.06°C (May), averaging 25.36±5.12°C. It was lowest (69.50 cm) in the month of April and the highest (408.50cm) in August. The water level began to rise rapidly from the mid May till it reached a maximum in August to mid October. Water transparency varied from 15.88cm (April) to 41.28cm (November) ( Table 1 ) with a mean of value 30.91±6.78cm. Hardness in a water body depends on the physico-chemical conditions of basin soil, watershed, climate, liming, fertilization etc (Das et al. 1997) . In the present study, hardness value varied from 115.80mg/l (January) to 163.13mg/l (September) were observed ( Table  1) . The mean value of 24 months was 146.60±13.96mg/l. Alkalinity of the beel was varied from 123.23mg/l (January) to 153.52 mg/l (August), averaging 143.30±9.32mg/l. All chemical and biological reactions are directly depending upon the pH values (Das et al., 1997) . In this study, it was observed that pH value varied from 6.11 (January) to 8.40 (April) ( Table 1) , with a mean value of 7.05±0.75. Monthly average values of DO content varied from 4.20mg/l in June to 7.83mg/l in September, averaging 6.03±1.08mg/l. Free CO 2 showed considerable variations throughout the study period. It varied from 7.14mg/l (January) to 10.05mg/l (July). The mean value of 24 months was 8.64±0.88mg/l. Ammonia (NH 3 ) reacts with water and forms NH 4 OH. Ammonia value varied from 0.35mg/l (July) to 1.25mg/l (January) ( (Table 3) . A total of 73 zooplankton species consisting of 30 Rotifera, 22 Cladocera, 15 Copepoda, six Ostracoda (Table 4) and two Crustacea larvae (Nauplia and Metanauplias) were recorded. A total of 103 fish species were found in the beel Koshba. During the investigation period, eight species of annelids, 12 species of arthropods, 15 species of molluscs, eight species of amphibians, 21 species of reptiles, 40 species of birds and 12 species of mammals were identified (Table 5 & 6 ).
In the dry season when most of the beel area dried up then the areas went under crop production. In the beel area mostly boro rice (dry season rice: December-May) is cultivated. For this, huge amount of irrigation water is needed for better production. In addition, huge amount of fertilizers are used in the area. In most cases over dose of fertilizers are applied non-judiciously for more production. The most commonly used fertilizers were urea, TSP, MP, zinc sulfate and manganese sulfate. All of the nutrients applied to the field are not taken up by the crops. The residue of the chemicals come out with water and pollute the beel. The fate of most of the pollutants in the aquatic ecosystem is determined by their degree of degradability in water in that context, highly toxic effluents contain metals like copper, zinc, mercury, cadmium and chloride which are toxic and could kill fishes even at 0.1-0.22ppm in freshwater (Ragothaman & Trivedy, 2002) . In the study area, it was found that the pesticides viz. Propiconazol, Hexaconazol, Mencozer and Metarixcil, weedicides viz. Butachlor, Oxadiazon, Propilachlor and 2-4-D amine, insecticides viz. Carbofuran, Carbamgte, Diazinon, Cypermethrin, Chloropyriphos and Quinalphos are used nonjudiciously. In this observation, average toxic metals like copper, zinc, mercury, cadmium, chloride and DDTE were 0.11-0.23, 0.12-0.21, 0.12-0.22, 0.13-0.24, 0.11-0.22 and 0.14-0.25ppm, respectively in the beel ecosystem.
Water body is an ecosystem with a complicated network of various physico-chemical parameters and its biota. Aquaculture depends almost completely on the qualities of water which depend on the environment of that geographical region. The recorded values of physical and chemical parameters have been employed to determine the ecological conditions of the beel. Again a factor is not always independent. There are close relationships among the factors. A little variation in one of the factors may influence the other. Similar type of interaction was observed in this study where average pH of soil was 6.3, organic matter in the high basin 1.45% and in the low basin 2.70% and the total nitrogen was 0.10%. It reveals from this study that the annual air temperature cycle maintained a close parallel relationship with the annual cycle of water temperature. Water temperature usually declined from November and reached the minimum in January and after that increased steadily, reaching the maximum during April to September. The differences between air and water temperature were higher during summer and lower in winter, the occurrence of the temperature curves of air and water coincided each other during monsoon due to sudden fall of air temperature due to heavy rainfall. On the other hand, both the curve differed before and after monsoon period due to the absence of cooling effect of rainfall and the presence of windless hot days which prevail in the areas. The temperature tolerance of the live fishes varies between 31°C -40°C (Das et al. 1997) . The average temperature of beel water varied from 15.79°C (January) to 31.06°C (May). Fluctuation of atmospheric humidity was found to be in conformity with the extent of rainfall. The highest humidity was 87.00% (July, August and October) and the lowest 63.00% (March). Rainfall is governed by the monsoon like other hydrological feature (Das et al. 1997 ). The rainfall is also an important ecological factor in the aquatic environment. During the study period the range of rainfall varied from 0 mm (January) to 311.30 mm (July). Heavy rainfall above 200 mm was in June to September. With a peak in July, rainfall acts as the causative factor for rising of water level, increasing of some chemical factors like nitrate and phosphate and coolness of water. The minimum and maximum rainy days varied from 0 day (January) to 23 days (July and August). The pH values were the highest 8.10 in April and the lowest 6.21 in January (Table 1) . Swingle (1967) reported that low pH to be the cause of reduction of fish growth, physiological activities and tolerance to toxic substance.
It has been observed that the abundance of fishes is decreasing day by day due to flood, drought, and man made causes such as habitat destroying and degradation, use of agrochemical in farming, over fishing, over exploiting and other environmental factors. The fishermen have no any adequate training, and do not know the fisheries laws. For this, they are creating different problems, like over fishing, destructing the fish habitat, fishing in breeding season and using banned gears. So it is very much important to ensure training and teaching about the fishing laws immediately.
The following suggestions may provide the sustainable development of natural resources of beel khosba. Natural habitat of fishes and other aquatic resources should not be disturbed as much as possible. To conserve and develop biodiversity, fish and fisheries items, habitat should be improved through excavating bed for brood one. Any poisonous or toxic substance should not be applied in the water body. Use of pesticides, weedicides and insecticides in the agricultural lands should be reduced to a tolerable limit and IPM (Integrated Pest Management) procedure should be encouraged. Beel area should be kept out of any type of environmental hazards. Endangered species should be conserved in a favourable condition. Open water stocking programme would be taken under proper management system. Community Based Management System should be also taken under proper supervision of local administration. Public and mass people participations have to be ensured in the integrated and sustainable natural resource management. 
